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Description 

BACKGROi iKin OF THP |NYFNTION 

5 Field of thft Inwntir^n 

[0001] The present invention relates to surface-coated cermet blade members, and particularly, those which exhibit 
excellent wear resistance in high-speed cutting operations and superior fracture resistance In inten^pted cutting oper- 
ations* 

Prior Art 

[0002] Known surface coated cermet blade members comprise: 

a cermet substrate which consists, apart from unavoidable impurities, of a binder phase of one or more iron family 
metals such as cobalt (Co) or nickel (Ni). and a hard-dispersed phase of balance carbo-nitride represented by the 
formula {Ti.M)(C,N), wherein M denotes one or more elements selected from tantalum (Ta), niobium (Nb) vana- 
dium (V). zirconium (2r), tungsten (W), molybdenum (Mo) and chromium (Cr); and 

a hard coating of an average thickness of 0.5 to 20\xm formed on the surface of the substrate, the hard coating 
being composed of a single layer of TiX or of AI2O3, or of multiple layers of TiX or AI2O3, wherein X denotes one or 
more elements selected from carbon (C). nitrogen (N). oxygen (O) and boron (B). 

[0003] For example. Japanese Patent Applicatfon First Publication, Serial No. 53-131910 describes a cermet with 
a hard coating which has an average thickness of 0.5 to lOiim and is composed of a single layer of a titanium compound 
such as TiCO or TiCNO. or of AI2O3, or of multiple layers of titanium compounds and/or AlsOa. Another Japanese Pat- 
ent Application First Publication, Serial No. 56-62960 describes a surface-coated cermet in which a hard coating com- 
posed of a single layer of a titanium compound such as TIN or TiCN. or of AI2O3, or of multiple layers of titanium 
compounds and/or AI2O3. is deposited on the surface of the cermet substrate through a TiC intermediate layer contain- 
ing binder phase constituents distributed therein. Yet another Japanese Patent Application First Publication, Serial No. 
63-134654 describes a hard coating composed of a single layer of a titanium compound such as TIC, TIN or TiCN. or 
of multiple layers of titanium compounds, the titanium compounds being In the form of grains having an'average particle 
size of no greater than O.Spm. However, the surface coated cermets disclosed in these three references have the dis- 
advantages that since the bonding strength between the hard coating and the cermet substrate is low. the hard coating 
is susceptible to separation, resulting In short tool life. 

[0004] Furthermore, in Japanese Patent Application First Publication. Serial No. 2-4972, there is disclosed a sur- 
face coated bfade member which comprises a cermet substrate having a surface portion composed only of hard-dis- 
persed phase constituents, and has a hard coating deposited thereon, composed of a single layer of a titanium 
compound such as TIC, TIN or TICN. or of multiple layers of titanium compounds. However, since no binder phase con- 
stituents exist In the surface portion of the cermet substrate, the bfade member is susceptible to fracture. 
[0005] Moreover, Japanese Patent Application First Publicatfon. Serial No. 2-22455 discloses a surface coated cer- 
met blade member which comprises a cenmet substrate in which the ratio C/C+N is greater at the surface portion than 
at interior portions, and a hard coating is composed of a single layer of a titanium compound such as TiC. TiN or TiCN 
or of multiple layers of titanium compounds. However, this blade member is also Inferior In fracture resistance because 
the carbon content is great at the surface portion. 

[0006] Thus, although various types of surface-coated cermet blade members have been developed in recent 
years, their ability to withstand higher cutting speed and the increasingly severe demands of the inten-upted cutting 
operations have not kept pace with the requirements imposed by attempts to reduce labor over head and to Improve 
efficiency. The prior art cermet blade members as described above lack sufficient wear resistance during high-speed 
cutting operations and are not sufficiently resistant to fracturing during intenrupted cutting operations, as a result of' 
so which, tool life is reduced. 

SUMMARY OF THE INVENTION 
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[0007] It Is therefore the object of the present Invention to provide a surface coated cermet blade member which 
exhibite excellent performance even when used for high-speed cutting and inten-upted cutting operations under severe 
conditions. 

[0008] According to the invention, there is provided a surface coated cermet blade member comprising: 
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a substrate of cermet which consists, apart from unavoidable impurities, of a binder phase of 5 to 30% by weight 
of at least one element selected from the group consisting of cobalt, nickel, iron and aluminum, and a hard dis- 
persed phase of a balance carbo-nitride of metals, the metals being titanium, tungsten and at least one additional 
metal selected from the group consisting of tantalum, niobium, vanadium, zirconium, molybdenum and chromium 
the substrate including a surface portion of less than 1 mm deep from a surface thereof and an Interior portion of 
no less than 1 mm deep from the surface, the surface portion having greater hardness than said Interior portion- 
and 

a hard coating of an average thickness of 0.5 to 20^m deposited on the substrate, the hard coating being com- 
posed of at least one coating layer formed of a coating compound selected from the group consisting of TiX and 
AI2O3, where X denotes at least one element selected from the group consisting of carbon, nitrogen, oxygen and 
boron. 



BRIEF DESCRIPTION OF THg DRAWIMPift 
[0009] 

Fig. 1 is a graphical representation showing a relationship between the depth from a substrate surface and the 
VIckers hardness regarding surface coated blade members of the present invention; and 
Fig. 2 is a graphical representation similar to Fig. 1, but showing comparative blade members. 

DETAILED DESCRIPTION OF THE INVFISITIONI 



[001 0] The inventors have made an extensive study in order to obtain a surface coated cermet blade member which 
meets the requirements as described above. As a result, they have come to know that when the hardness of the portion 
of the cermet substrate near the substrate surface is enhanced so as to be greater than the interior portion inside the 
surface portion, the bonding strength between the hard coating and the hard surface portion can be enhanced and the 
resulting surface coated blade member has extremely high fracture and wear resistances In high-speed cutting and 
interrupted cutting operations under very severe conditions. 

[0011] The present invention is based on the above findings, and provides a surface coated cermet blade member 
which is characterized in that the cermet substrate consists, apart from unavoidable impurities; of a binder phase of 5 
to 30% by weight of at least one element selected from the group consisting of cobalt, nickel, iron and aluminum, and 
a hard dispersed phase of a balance composite carbo-nitride of metals, the metals being titanium, tungsten and at least 
one additional metal selected from the group consisting of tantalum, niobium, vanadium, zirconium, molybdenum and 
chromium, the substrate including a suriiace portion having greater hardness than the interior portion, and that a hard 
coating formed on the cermet substrate has an average thickness of 0.5 to 20>im and is composed of a single coating 
layer of TiX or AI2O3 or of plural coating layers of TiX and/or AI2O3, where X denotes at least one element selected from 
the group consisting of carbon, nitrogen, oxygen and boron. 

[0012] In the foregoing, the term "a surface portion" is defined as a portion near the surface of the cermet substrate 
which is less than 1mm, preferably less than lOO^im deep from the surface thereof, while the term "an interior portion" 
is defined as a portion inside the surface portion which is no less than 1mm deep from the surface. The hardnesses for 
the surface portion and the interior portion can be measured using Vickers or Rockwell hardness tester after having 
determined the measuring points. 

[0013] The surfiace coated blade member of the aforesaid construction is produced by first preparing a green com- 
pact which contains, apart from unavoidable impurities, 5 to 30% by weight of at least one binder phase constituent 
selected from the group consisting of cobalt, nickel, iron and aluminum, and a balance hard dispersed phase constitu- 
ent of metal cartK>-nitrlde. The green compact is heated from room temperature to an elevated temperature of 1.100 to 
1 ,400°C in a vacuum. Subsequently, nitrogen gas is introduced at the above temperature range, and the sintering oper- 
ation is effected in the nitrogen atmosphere at such a reduced pressure that the substrate surface is denitrified, i.e., at 
a nitrogen partial pressure of 5 to 100 torr. Then, the last stage of the sintering operation and the subsequent cooling 
operation are candied out in a non-oxidizing atmosphere such as a vacuum or an inert gas atmosphere. With these pro- 
cedures, a cermet substrate, of which surface portion has hardness greater than the interior portion, can be success- 
fully obtained. The cermet substrate thus fanned is then coated by means of chemical vapor deposition (CVD) or 
physical vapor deposition (PVD) to form a hard coating of one or more layers of the aforesaid compositions. 
[0014] In the foregoing, when the sintering operation is effected in nitrogen atmosphere at a suitably reduced pres- 
sure so that the substrate surface is denitrified, and the subsequent cooling operatfon is earned out in a non-oxidizing 
atmosphere such as a vacuum or an inert gas atmosphere, the surface portfon of the resulting cermet substrate comes 
to have less binding metals such as cobalt or nickel but more tungsten compared with the interior portfon, this tungsten 
having higher strength than titanium Therefore. In the resulting surface coated bfade member, the bonding strength 
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between the hard coating and the hard surface portion of the substrate can be enhanced, and the fracture and wear 
rKistances can be extremely increased. Furthermore, in the case where the sintering operation Is effected in less den- 
itnfying atmosphere. e.g.. atmosphere of higher nitrogen pressure or of lower sintering temperature, prior to the coolina 
operation in a non^izing atmosphere, a thin surface layer composed only of core structures free from surroundinq 
sfructures "^ay exist at an outermost portion which is no greater than lO^m deep. In such a case, the binding metal 
ph^e IS nch in the above outermost portion and becomes the lowest immediately beneath the outermost portion in the 
surface portion, while the amount of the binding phase at the interior Is dose to that of the blended mixture before the 
sintenng. Thus stncUy speaking, it is presumably considered that the hardness is low at the outermost surface portion 
but the greatest immediately beneath the outermost portion in the surface portion, and the interior portion has the hard- 
h^nn f""^' substrate intrinsically possesses. However, even though the outermost portion has a significant 

binding metal phase and is low in hardness, the blade member has high fracture and wear resistances because the 
harness ""^"^ P°'*°" ^ a"'^ *e suriiace portion beneath the outermost portion has the greatest 

[0015] Furthermore, when the cooling speed in vacuum is decreased, the binding metal phase may effuse on the 
cermet surface to a thickness of 0.5 to 3jmi. However, even in this case, the cobalt distribution and the hardness gradi- 
ent are the same as described above, so that the purposes of the invention can be adequately attained 
[0016] In addition, the cermet substrate obtained by the sintering operation as described above may be ground 
pnor to the chemical or physical vapor deposition of hard coating. Furthermore, in the case where the physical vapor 
depMition process is applied, metal titanium may be coated on the substrate as a lowermost layer prior to the coating 
ofTiC. Tin. TiCN and so on. In this case, the thickness of the metal titanium layer should be preferably no greater than 

[0017] Furthermore, in the case where the chemical vapor deposition process is applied, it is preferable that the 
coating is earned out at low temperature. This is because the binding metal in the substrate diffuses Into the hard coat- 
ing when the coating is carried out at high temperature, so that the wear resistance is unduly lowered. 
[0018] Moreover, in the surface coated cermet blade member In accordance with the present invention it Is neces- 
sary to include 5 to 30% by weight of at least one element selected from the group consisting of cobalt, nickel iron and 
aluminum as a binder phase constituent. However, in order to balance the wear and fracture resistances it is (Preferable 
that the arnount of the above element from 10 to 20 % by weight. Similarly, although the average thidcness of the hard 
coating is determined so as to be from 0.5 to 20nm. it is more preferable that it ranges from 2 to 10fim The bonding 
strength of the hard coating is influenced by the cermet substrate, especially by the hardness of the surface portion of 
the substrate, and it is preferabte that the hardness of the surface portion Is close to the hardness of the hard coating 
which IS composed of a single layer of titanium compound such as TIC, TIN or TiCN. or of Al,©, or of multiple layers 
of titanium compound such as TIC. TIN or TiCN. and/or AI2O3. When the hardness of the surface 'portion of the cermet 
substrate is low. there occurs discontinuity in hardness. Therefore, when the blade member undergoes an Impact dur- 
ing the cutting operation such as interrupted cutting, the surface portion of the cermet substrate is deformed and the 
hard coating becomes separated from the substrate. Furthermore, if the hardness of the interior portion of the substrate 
IS unduly great, the toughness becomes insufficient, resulting in lowering of the resistance to propagation of cracks 
Tnerefore, when used under severe cutting conditions such as in interrupted cutting, the blade member is unfavorably 
su^ected to fracture. For these reasons, it is preferable that the maximum Vickers hardness at a load at lOOg In the 
on^^^f ""I^"" °* subs\raie is no less than 2000 while Vickers hardness in the interior portion thereof is less than 
2000. In addition. It is preferable that the hardness of the surface portion is the maximum between the substrate surface 
and a depth of 100|im. 

[0019] As described above, the surfiace coated blade member in accordance with the present invention exhibits 
exceltent wear and fracture resistances even when used in continuous and Interrupted cutting operations under severe 
cutting conditions, and hence can be put into practical use for a prolonged period of time. 
[0020] The present invention will now be described in detail with reference to the following examples. 

Example 1 

[0021] StarUng powders of TiCN, TiC. TiN, TaC. NbC. WC, MojC. VC, Co. Ni and NiAl were prepared, each of which 
had an average particle size of 1 .Sum. These powders were blended in various bfend compositions depicted in Tables 
1 and 2 and were subjected to wet mixing in a ball mill for 72 hours. After being dried, the mixtures were pressed into 
green compacte under a pressure of 1 .5 ton/cm^, and the green compacts were sintered under the sintering conditions 
set forth in Tables 3 and 4 to produce cermet substrates A to M and a to m. Subsequently, the cermet substrates were 
coated with hard coatings as set forth in Tables 5 and 6 by means of coating methods shown in the same Tables to pro- 

^^^^ members 1 to 14 of the invention and comparative surface coated blade members 1 to 14 
10022] Then, as to each of the above blade members, the hardness of the surface portion at a portion 20iun deep 
from the substrate surface and at the interior portion 1mm deep from the substrate surface were measured using Vick- 
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ens hardness tester under a load of lOOg. The results are shown in Tables 7 and 8 

fel^.Jhtl*'^^:^^'?*?!'"?.'? ■'^ ^"^ 13offhe invention and the comparative sur- 

^ ^ K f T'^ V ^ ' ^' "'^ ^" """^ ^ -"^as^^ed at the surface portton 2^^680 

Se 9 ' '^^^P '^"^ "^"^^^ T»'e results a^t^lS 

,hf !1 f """"H: "'f f"'*''^ °^ '"^'"'^^ tf'e observation of the blade member 3 of 

me invention, rt «as found that the binding metals such as Co or Ni were exuded immediately beneath the hard Satinq 
i.e.. on the surface of the cermet substrate. The hard-dispersed phase was somewhat coLe at the suS^^S 
compared with that at the Interior portion. As to the blade member'l 1 of the ir^vention 1 ha'dli^^^Z^^ 
su Jce portion v^s more coarse than that of the interior portion. In the blade member 13of the inve^ti'^n an o^emiJsl 
ino^r rr '^■^"'"^ ^^^^^ immediately underth" 

s::s:rrrt?are':i;r^^^^^^ 

S!Sh». *° ^^''^ °^ comparative blade members 3. 1 1 and 13. although the substrate surface was 

members Z Us:7\!Z t7r^^^^ "^'^^ ^"^ the comparaUvSde 

of Pmm Tho 1 » ! distribution was measured for the portion from the substrate surface to the depth 

of 2rnm. The results are shown in Figs. 1 and 2. The hardness of the portion from the substrate surface to the deoth of 
k'h Tk ^ ""^"'"^ *° °^ '"'^^"♦ation. so that only the hardni d str^butfon lo^^ 

the depth oflO^m to the depth Of 2mm is shown.As will be seen from the results, the portion having the r^^^^^^ 
ness should exist between the substrate surface and a depth of 10^m for each of the blade member^ 3 andToH^e 

ZT" h °' P°^" ^'^'^ at a portion Of a dept^ near 2!!.^ Sn 

mT %1 ' T'T"^ ^"""^ ' ' "° '^'^^ •hardness was obse^ed 

I! K .^""ff ""y- °^'"9 '"serts having lSO standards of CNMG 120408 were prepared using the above blade 
members 1 to 14 of the invention and comparative blade members 1 to 14. In order to evaluate weaf esistan^ cLar- 
actenstKs. each insert was then subjected to a high-speed cutting test under the following condiS: 

Wori<piece: round bar of steel (JIS.SCM415; Brinell Hardness: 140) 
Cutting speed: 300 m/minute 
30 Feed rate: 0.2 mm/revolution 
Depth of cut 1.0 mm 
Cutting time: 30 minutes 

35 S ^^"^ "^"^ '^^ measured, and the results are set forth in Tables 7 

iSto a hiir«TJ^','" "^^^""^ characteristics, the above cutting inserts were sub- 

jected to a high-speed interrupted cutting test under the following conditions: 

Workpiece: grooved round bar of steel (JIS.SCM440; Brinell Hardness- 220) 
40 Cutting speed: 220 m/minute 
Feed rate: 0.18 mm/revolution 
Depth of cut: 1.0 mm 
Cutting time: 3 minutes 

" . Sh Jn" i'nt'biS ?:ndT'" °' '""'^ '° ''^'^'"^^ '''''' '"^^^ -e 

inTnL ^- K " i."^ '^^""^ ■^^'"^^ ^ '° ^- ^"rface coated blade members 1 to 14 of the 

Z!^ inl "^7. ^^'"^"^ ^ '''^ ^'"^^"^ '"^'^"9 '"Producing nitrogen when the temperature is ele- 

^^u^^ZT r .K °, ' •T''- ^'^"'"""^ '"""""^ °' ""^°9en so as to form an atmosphere lich deniWfies 
1^1 .f^ T ' P™'""*' ""^ "^'^'"S "'^ °f sintering and the cooling step in vac^ 

f.^' '""^"^ P"^'"" °' "'^ '"''"'^'^ t»^« '"t^'to^ portion of the sSbstrate. The " 

~.?K. ! , °' exhibit less nank wear width in the continuous cutting operations and are less sus 

ceptjie to fracture in the intenrupted cutting operation when compared with comparaUve blade members 1 o 14 each 
of which comprises a substrate surface portion having a hardness generally equal to that of the interior portion. ' 

Example 2 

[0032] The cermet substrate K of the invention and the comparative cermet substrate K of Example 1 were shaped 
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[0033] As to each blade member thus formed, the Vickers hardness (load: 100g) was measured forthe surfarp nnr 
t.n^oJ_20Mrn.„ depth from the s 

Stn .h!«'^^''"®» '^' '? ^""^^^ resistances, the resulting blade members were sub- 

^ ^^'"P'^ 1- The results are set forth in Table 10 

H '^"^ "^^"'^ ^^'^^ °^ ^"'^'^ "'ated blade members 15 to 19 of the Invention the 

surface portion at a depth of 20^ has a hardness greater than the interior portion at a depth of 1mm vS 1^! 

ton ^h.b.t less flank wear width in the continuous cutting operation when compared with the comparetive Wade Im- 
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Blend composition ( % by weight ) 
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TABLES 







Substrate 


naro coating 




Blade members of the invention 


1 


A 




Coating method 
P VD 




2 


B 


TiCN^5WTiM/1 \ 


PVD 




3 


c 


TiNtO '5UTiP/1\-Tir^M/«i\ tim/zv e\ 
1 n^i^w.o;- 1 ii^v^ 1 IUIM(1}-TlN(0.5) 


C VD 




4 


D 




cy D 




5 


E 




C VD 




6 


F 




PVD 




7 


G 




PVD 




8 


H 


Ti(0.2)-TiN{4) 


PVD 




9 


1 


TiN{0.5)-TiCN(2)-TiN(0.5) 


PVD 




10 


J 


TiN(0.5)-TiCN(2)-TiN(0.5) 


PVD 




11 


K 


TiN{0.5)-TiCN(2)-TiN(0.5) 


PVD 




12 


L 


TIN(0.5)-TiCN(3)-TIN(0.5) 


CVD 




13 


M 


TiN(0.5)-TiCN{3)-TiN{0.5) 


C VD 




14 


N 


Ti{0.2)-TIN(1)-TiCN(2)-TiN(0.5) 


PVD 


** Value in parentheses indicates thickness (fim) of each layer 





TABLE 6 







Hard coating ** 






Substrate 


<-Lower layer Upper layer-> 


Coating method 


comparative blade members 


1 


a 


TiN(2) 


PVD 




2 


b 


TiCN(2).TiN(1) 


PVD 




3 


c 


TiN(0.5)-TiC(1)-TiCN(1).TiN(0.5) 


CVD 




4 


d 


TiC(2)-TiCNO(1)-Al203(1) 


CVD 




5 


e 


TiC(1)-TiCN{1)-TiN(1) 


CVD 




6 


f 


Ti(0.2)-(Ti. AI)N(3)-TiN(0.5) 


PVD 




7 


9 


TiN{0.5)-(Ti. AI)N(2)-TiN{0.5) 


PVD 




8 


h 


Ti(0.2).TiN(4) 


PVD 




9 


i 


TiN(0.5)-TiCN(2).TiN(0.5) 


PVD 




10 


j 


TiN(0,5)-TiCN(2)-TiN(0.5) 


PVD 




11 


k 


TIN{a5)-TiCN(2)-TIN(0.5) 


PVD 




12 


1 


TiN(0.5)-TiCN{3)-TiN(0.5) 


CVD 




13 


m 


TiN(0.5).TiCN(3).TiN(0.5) 


CVD 




14 


n 


Ti(0.2).TiN{1)-TiCN(2).TiN(0.5) 


PVD 


Value in parentheses indicates thickness (nm) of each layer 
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TABLE 9 









( 


:o 


Ni 


W 




Surface portion 


Interior portion 


Surfiace portion 


1 Interior portion 


Surface portion 


[ Interior portion 


Blade 


members of the 


nvention — — « 






3 
11 
13 


4.9 
4.8 
4.8 


8.5 
8.4 
8.4 


2.7 
2.6 
2.7 


4.7 
4.6 
4.7 


13.2 
19.5 
13.3 


8.3 
12.3 
8.3 


Comp 


arative blade mer 


nbers 






3 
11 
13 


9.1 

9.1 
9.0 


8.9 ' 

9.0 

8.9 


5.1 

. 5.0 
4.9 


5.0 
4.9 
4.9 


8.8 
12.9 

9.0 


8.9 
13.1 
9.0 
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Claims 

1 . A surface coated cermet blade member comprising: 

a substrate of cermet which consists, apart from unavoidable Impurities, of a binder phase of 5 to 30% bv 
hard djspersed phase of a balance carbo-nitride of metals, said metals being titanium tungsten and at least 
Zandt"lrms\T^^^ 

num and chromium said substrate including a surface portion of less than 1 mm deep from a surface thereof 

rzrd^s;p°:ra^r^^^^^^^^''^^^^^^^ 

Lm^,'!^^li>f »M ^" "^^^9^ ^'"^^^^ °' »° 20nm deposited on said subsfrate. said hard coating being 
™ A. o K V w '""""^^ °' " ^^'^'^t^^ fr*"" the gmup consisting of 

to 2o'S?y weth?''"'' '"^''"^ ""^'"^ *° "^'^"^ ^i'' Wn^er phase is present in an amount from 10 

ment selected fiwn the group consisting of cobalt and nickel. 

fe^"S!!i^*r*.'"f''? '"Ti®' ~"sW"«"ts of said binder phase is exuded on the sur- 

face of said substrate in a.thickness of 0.5 to Z\m. 

6. A surface coated Wade member according to daim 1 . said surface portion of said substrate includes a hart dis- 
persed phase consisting essentially of core sfructures free from sunounding structures. 

7. A surface OMted blade member according to claim 1, In which maximum Vickers hardness in said surface portion 
IS no less than 2000 while Vickers hardness In said interior portion is less than 2000. 

i!."!^^^ ""T^ ^"^'"^ *° '^^^ ^ • ^^S*"" ''«^'"9 hardness is present 

at a portion between a substrate surface and a depth of lOOjmi. p'o«».u 

t^'^^"'f^'^ Wade member according to daim 1. in which said surface portion of said substrate is ground prior 
10 tne lormatton of said hard coating. 

Jf saJhar^ciSi^r^ ""^"^^ ^"^'"^ *° ^' "^"'"^ ^ '^"^ "^"^ " ^"'""'^ *° 

11. A surface coated blade member according to daim 9. having a flank whid, is ground prior to the formation of said 
nara coating. 

12. A surface coated blade member according to daim 1 . in which said coating layer of said hard coating is a chemical 
vapor deposited layer of at least one compound selected from the group consisting of TiC. TIN. TiCN. TiCO TiCNO 
and AI2O3. * * 

13. A surface coated blade member according to claim 1. in which said coating layer of said hard coating is a physteal 
vapor deposited layer of at least one compound selected from the group consisting of TiC. TIN and TiCN. 

14. A surface coated blade member according to daim 13. in which said hard coating is composed of a plurality of said 
coating layers, the lowermost layer adjacent said substrate being formed of titanium. 

raS'^rnL^t^lf ^ ^"^''^'"^ *° """"" °' """"^ ^"^"^ "'"""9 ^""^^^ '"''•"''^ ^ 
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16. A surfece coating blade member according to any one of claims 1 . 12. 1 3, 14 or 15. in which the average thickness 
of said hard coating is from 2 to 10^. 

PatentansprQche 

1 . Ein oberflachenbeschichteter Cermet-Schneidwerkzeugbestandteil. umfassend: 

ein Substrat aus Cermet, welches, abgesehen von unvermeidlichen Verunreinigungen. aus einer Binderphase 
aus 5 bis 30 Gew.% aus mindestens einem Element, ausgewahit aus der Gruppe bestehend aus Cobalt Nik- 
kei. Eisen und Aluminium, und einer harten dispersen Phase aus dem Rest aus Metallcarbonitriden besteht 
wobei die Metalle Titan. Wolfram und mindestens ein zusatzliches Metall sind. ausgewahit aus der Gruppe 
bestehend aus Tantal. Niob, Vanadium. Zirkonium, Molybdan und Chrom, wobei das Substrat einen Oberfla- 
chenanteil in weniger als 1 mm Tiefe von der Oberflache und einen inneren Anteil in nicht weniger als 1 mm 
Tiefe von der Oberflache einschlieBt. wobei der Oberflachenanteil elne groHere Harte als der innere Anteil auf- 
weist; und 

elne auf dem Substrat abgelagerte harte Beschichtung mit einer durchschnlttlichen DIcke von 0,5 bis 20 jim 
wobei die harte Beschichtung zusammengesetzt ist aus mindestens einer Beschichtungsschicht die aus einer 
Beschichtungsverbindung gebildet ist. ausgewahit aus der Gruppe bestehend aus TiX und AI2O3. worin X min- 
destens ein Element bedeutet, das ausgewahit wird aus der Gruppe bestehend aus Kohlenstoff Stickstoff 
Sauerstoff und Bor. ' . * 

2. Ein oberflachenbeschichteter Schneidwerkzeugbestandteil gemali Anspruch 1. wobei die Binderphase in einer 
Menge von 10 bis 20 Gew.% vorliegt. 

3. Ein oberflachenbeschichteter Schneidwerkzeugbestandteil gemali Anspruch 1, wobei die Binderphase zusam- 
mengesetzt ist aus mindestens einem Element, ausgewahit aus der Gruppe bestehend aus Cobalt und Nickel. 

4. Ein oberflachenbeschichteter Schneidwerkzeugbestandteil gemali Anspruch 3, wobei die Binderphase in einer 
Menge von 1 0 bis 20 Gew.% vorliegt. 

5. Ein oberflachenbeschichteter Schneidwerkzeugbestandteil gemafi Anspruch 1 . wobei die Bestandteile der Binder- 
phase auf der Oberflache des Substrates in einer Dicke von 0.5 bis 3 ^im abgesondert sind. 

6. Ein oberflachenbeschichteter Schneidwerkzeugbestandteil gemali Anspruch 1 , wobei der Oberflachenanteil des 
Substrats elne harte disperse Phase beinhaltet, die im wesentlichen aus Kernstrukturen besteht die frei von 
Umgebungsstrukturen sind. 

7. Ein oberflachenbeschichteter Schneidwerkzeugbestandteil gemali Anspruch 1 . wobei die maximale Vickers-Harte 
in dem Oberflachenanteil nicht Meiner als 2000 Ist. wahrend die Vickers-Harte im inneren Anteil Meiner als 2000 
ist. 

8. Ein oberflachenbeschichteter Schneidwerkzeugbestandteil gemali Anspmch 1 , wobei der Bereich der maximalen 
Harte in einem Bereich zwischen der Substratoberflache und einer Tiefe von 100 m vorliegt. 

9. Ein oberflachenbeschichteter Schneidwerkzeugbestandteil gemali Anspmch 1, wobei der Oberflachenanteil des 
Substrates vor der Bildung der harten Beschichtung geschliffen wird. 

10. Ein oberflachenbeschichteter Schneidwerkzeugbestandteil gemali Anspruch 9, der eine genelgte Oberflache 
besitzt, die vor der Bildung der harten Beschichtung geschliffen wird. 

11. Ein oberflachenbeschichteter Schneidwerkzeugbestandteil gemali Anspruch 9. der eine Flanke besitzt. die vor der 
Bildung der harten Beschichtung geschliffen wird. 

12. Ein oberflachenbeschichteter Schneidwerkzeugbestandteil gemali Anspruch 1. in welchem die Beschichtungs- 
schicht aus der harten Beschichtung eine durch chemische Dampfabscheidung gebildete Schicht ist aus minde- 
stens einer Verbindung, ausgewahit aus der Gruppe bestehend aus TiC. TiN. TiCN. TiCO, TiCNO und AI2O3. 

13. Ein oberflachenbeschichteter Schneidwerkzeugbestandteil gemafX Anspruch 1. in welchem die Beschichtungs- 
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schicht aus der harten Beschichtung eine durch physikalische Dampfabscheidung gebildete Schicht ist aus minde- 
stens einer Verbindung. ausgewShlt aus der Gruppe bestehend aus TiC. TiN und TiCN. 

14. Ein oberflachenbeschichteter Schneidwerkzeugbestandteil gemafi Anspruch 13. in welchem die harte Beschich- 
tung zusammengesetzt ist aus eIner Vielzahl dieser Beschiohtungsschichten. wobei die unterste. an das Substrat 
angrenzende Schicht aus Titan gebildetwird. «*auo»irai 

15. Ein Oberflachenbeschichteter Schneidwerkzeugbestandteil gemali Anspruch 13 oder Anspruch 14. in welchem die 
harte Beschichtung des weiteren eine (Ti. AI)N-Beschichtungsschicht einschliettt. 

16. Ein oberflachenbeschichteter Schneidwerkzeugbestandteil gemali einem der Ansprvichel 12 13 14 oder 15 in 
welchem die durchschnittlicheDicke der harten Beschichtung 2 bis 10 jun ist. ' ' 

Revendications 

1 . il^ment de lame en cermet revfetu en surface comprenani: 

un substrat de cermet qui est constitu6, h part les impuretes inevitables, d'une phase liante de 5 S 30% en 
poids d'au moins un §l6ment choisi dans le groupe fbrm6 du cobalt, du nickel, du fer et de Taluminium et une 
phase dure dispers6e d'un carbonitrure de m6taux. en complement, lesdits m6taux 6tant le titane le tungst6ne 
et au moms un mStal supplSmentaire choisi dans le groupe fbrm6 du tantale, du niobium, du vanadium du zir- 
conmm. du molybd^ne et du chrome, ledit substrat incluant une parlie superficielle inf6rieure h 1 mm de pro- 
fondeura partir de sa surface et une partie interne pas inferieure a 1 mm de profbndeur k partir de la surface 
ladite partie superficielle ayant une duret6 superieure h ladite partie interne: et 

un revitement dur d'une epaisseur moyenne de 0.5 k 20 jtm depose sur ledit substrat. ledit revetement dur 
6tant compose d'au moins une couche de rev§tement fbrm6e d'un compose de revetement choisi dans le 
groupe forme de TiX et d'AlzOj. ou X designe au moins un element choisi dans le groupe forme du carbone 
de Pazote. de I'oxygene et du bore. uoiw. 

2. element de 'ame r^etu en surface selon la revendication 1 . dans lequel ladite phase liante est pr^sente en une 
quantite de 10 a 20% en poids. 

3. Element de lame revetu en surface selon la revendication 1. dans lequel ladite phase liante est composee d'au 
moins un element choisi dans le groupe forme du cobalt et du nickel. 

f^r^^J^ lame revetu selon la revendication 3. dans lequel ladite phase liante est presente en une quantite de 

lu a Z{j /o en poids. 

5. element de lame revStu en surface selon la revendication 1, dans lequel les consUtuants de ladite phase liante 
exsudent sur fa surface dudit substrat i raison d'une epaisseur de 0,5 a 3 ^m. 

6. element de lame revetu en surface selon la revendication 1. dans lequel ladite partie superficielle dudit substrat 
indue une phase dure dispersee essentiellement constituee de structures h coeur exemptes de structures emriron- 
nantes. 

7. element de lame revetu en surface selon la revendication 1. dans lequel la durete Vickers maximale dans ladite 
partie superficielle n'est pas inferieure a 2 000 fandis que la durete Vickers dans ladite partie interne est inferieure 
a 2 000. 

8. element de lame rev§tu en surface selon la revendication 1. dans lequel la region ayant la duret§ maximale est pr6. 
sente au niveau d'une partie comprise entre une surface de substrat et une profbndeur de 100 ^m. 

9. ei6ment de lame revetu en surface selon la revendication 1 . dans lequel ladite partie superficielle dudit substrat est 
meulee avant la formation dudit revetement dur. 

10. &6ment de lame revetu en surface selon fa revendication 9, ayant une surface d'inclinaison qui est meulee avant 
fa formation dudit rev§tement dur 
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11. &6ment de lame rev§tu en surface salon la revendicatlon 9. ayant una face da d§pouille qui est meulee avant la 
formation dudit revStement dur. 

12. ei6ment de lame rev§tu en surface selon la revendication 1, dans lequel ladite couche de rev§tement dudit reveta- 
5 ment dur est una couche de d§p6t chimique en phase vapeur d'au moins un compos6 choisi dans le grouoe form6 

de TIC, TIN. TiCN, TiCO. TiCNO at AI2O3. 

13. ei6mant da lame revetu en surface selon la revendication 1, dans lequel ladite couche de revetement dudit revfite- 
ment dur est una couche de d^pdt physique en phase vapeur d'au moins un compost choisi dans la grouDa forme 

10 de Tie, TIN et TiCN. 

14. ei§ment de lame rev§tu en surface selon la revendication 13, dans lequel ledit revetement dur est compos6 d'une 
plurahte desdites couches de revetement. la couche la plus inf6rieure adjacente audit substrat etant constitute de 
titane. 



IS 



15. 6l6ment de lame rev§tu en surface selon la revendication 13 ou la revendication 14. dans lequel ledit revetement 
dur inclut de plus une couche de rev§tement (Ti,AI)N. 

16. Element de lame revetu en surface selon I'une quelconque des revendications 1. 12. 13, 14 ou 15. dans lequel 
20 rtpaisseur moyenne dudit revetement dur va de 2 a 1 0 ^im. 
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